Arachnoid cysts are non-tumorous intra-arachnoid fluid colJections that account for about Ist of all intracranial space-occupying lesions.' They may develop thoughout the cerebrospinal axis. with a predominance in the sylvian region.~n' Because of their benign nature and slow expansion. arachnoid cysts may remain symptomatic or produce only subtle symptoms and signs. On the other hand. they sometimes give rise to focal neurological deficits. raised intracranial pressure, and/or epileptic seizures. The question of when these lesions should be operated upon is, therefore, not always easy to answer. Moreover, the choice of the most appropriate surgical approach is still debated.~H In the following report, the author describes the clinical and radiological findings in 25 patients with intracranial arachnoid cysts. In addition. the treatment results are analyzed and compared with those published in the literature with the goal of determining the advantages and disadvantages of the various surgical approaches.
Material and Methods
The hospital records of 25 consecutive patients with intracranial arachnoid cysts who were treated in the Neurosurgical Units at King Khalid University Hospital (15 cases) and Security Forces Hospital (ten cases) between 1985 and 1995, were analyzed retrospectively. The diagnosis of arachnoid cyst was based on computerized tomography (CT) scan findings demonstrating a well-circumscribed and non-enhancing cystic lesion that had attenuation values similar to those of the cerebrospinal fluid (CSF) and did not communicate with the ventricular system."·1I There were 14 males and II females, ranging in age from a few days to 58 years, with an average of ten years. Nineteen (76st) patients were children below the age of 15 years.
A summary of the presenting clinical symptoms and neurological status of the patients on aqmission are shown in Table I . In four patients, intracranial arachnoid cysts had already been suspected or detected in lItero during Hand tremor"'''' *Many patients had more than one neurological finding; *"these findings were probably unrelated to the arachnoid cyst.
routine ultrasound examinations and three of these patients were macrocephalic, while the fourth had normal head SIze. Twenty patients had supratentorial cysts distributed as follows: 12 sylvian, two suprasellar, one interhemispheric, one holohemispheric, one temporal, one frontal, one bifrontal, and one parietoccipital.
The remaining five patients had infratentorial cysts, of which two were supracollicular, one posterior to the vermis, and two lateral to cerebellar hemisphere. Two sisters in this series had bilateral arachnoid cysts of the sylvian regions associated with glutaric acidura type 1.12 In 18 (72%) patients, the cysts exhibited local pressure effects, predominantly compression of the ipsilateral ventricle with (n=7) or without (n=ll) shift of the midline structures. Three patients (one with a suprasellar and two with post-fossa cysts) had associated obstructive hydrocephalus, and in a fourth case, the cyst resulted in sequestration and isolated dilatation of the ipsilateral posterior horn.
Eighteen patients were treated surgically. The initial surgical procedure consisted of craniotomy and fenestration of the cyst wall in three patients and placement of a low pressure cystoperitoneal shunt in 15 patients. The remaining seven patients received no specific treatment. They all had small cysts and their symptoms and signs were mild or seemed not to be related to the cysts. The outcomes were expressed as improved, unchanged, or worse, based on how the preoperative symptoms and signs were affected by surgical treatment. In addition, the postoperative change in the size of the cyst on CT scan or MRI was classified as complete resolution, reduction in size, and unchanged.
The postoperative complications were divided into early (occurring during the same period of hospitalization up to 30 days postoperatively), and late complications (occurring after discharge from the hospital or later than 30 days postoperatively).
The efficacy of the different surgical treatment methods was further assessed by estimating the re-operation ratio for each procedure. This ratio is defined as the number of complication-related operations divided by the number of patients with complications who received the same initial treatment."
All patients were followed up for six months to 7.5 years (average 38±14 months) after the initial diagnosis.
Results
All seven patients with untreated cysts remained clinically stable, and the size of their cysts did not change on CT scan during follow-up periods ranging from six to 39 (mean 27) months.
In the three patients treated initially by craniotomy and cyst fenestration, the cyst resolved completely in one, was smaller in another, and remained unchanged in the third. In the first patient who had a suprasellar arachnoid cyst, the preoperative visual symptoms disappeared and six months after surgery, there was no recurrence of the cyst. The second patient developed postoperative wound infection and required two more operations: one for removal of the bone flap and evacuation of a subdural empyema, and the other for cranioplasty eight months later. He ultimately made a fairly good recovery without neurological deficit, but suffered occasionally from new generalized epileptic seizures. The third patient underwent an uneventful fenestration of a suprasellar arachnoid cyst and at the end of the operation, was awake and could be smoothly extubated. However, while in the intensive care unit, he was found three hours later apneic and deeply cyanosed. His arterial p02 was 40 torr and pC02 was 70 torr. Emergency CT scan revealed congested brain without intracranial hemorrhage. The lateral ventricles were dilated, as before surgery, and contained a lot of air. He underwent immediate placement of an external ventricular drainage (EVD), which was converted a few days later into a ventriculoperitoneal shunt. The patient survived with severe neurological disability and frequent convulsions until he died seven years later following a status epilepticus. The re-operation ratio in this patient group was Among the 15 patients treated initially by cyst shunting, the cyst resolved completely in six ( Figure I ), was markedly smaller in six, slightly smaller in two, and remained unchanged in one. Reduction of the cyst size was associated in 13 (87%) cases with clinical improvement of different degrees. Focal neurological deficit, and symptoms and signs of raised intracranial pressure were more readily improved than other less specific manifestations, such as developmental delay. Two patients did not benefit from cyst shunting, but no patient was made worse by the procedure.
Among the 12 patients in whom the cyst res01ved or decreased markedly after shunting, three patients developed asymptomatic ipsilateral subdural hygroma which resolved spontaneously on subsequent CT scans without re-expansion of the cyst. Three more patients had persistent dilatation of the ipsilateral ventricle, suggesting the presence of focal brain atrophy.
Five (33%) of the 15 patients treated by cyst shunting had complications that required additional treatment. The complication occurred early in the postoperative period in two patients (13%), one of whom developed shunt infection with Staphylococcus en/reus, necessitating removal of the infected shunt and external drainage of the cyst, followed later by placement of a new cystoperitoneal shunt. Both patients made excellent recoveries, however, with good reduction of the cyst size. The remaining three patients (20%) developed the following late complications: one infant with a posterior fossa cyst suffered from recurrent shunt failure for which he underwent two shunt revisions and finally craniotomy and cyst fenestration. His cyst decreased in size, but he remained in poor neurological condition with generalized hypotonia and poor sucking reflex until he died of aspiration pneumonia at the age of two years. The second patient bled into a residual cyst following minor head injury two months after shunting. Because his neurological status was normal and there was no cyst enlargement on CT scan, he was managed conservatively. The third patient presented with right hypochondrial tenderness two years after cyst shunting.
Shuntography revealed a most peculiar perforation of the peritoneal catheter into the bile tree. As this patient had not benefited clinically from the shunting procedure and the cyst was only slightly smaller in size, the shunt system was removed completely. Six months later, the patient was clinically unchanged and the cyst did not increase in size. The re-operation ratio in this group of patients was lA.
A summary of the results of both treatment methods is shown in Table 2 .
Discussion
Intracranial CSF-containing cysts may be caused by a variety of mechanisms, including trauma, hemorrhage, and inflammation.2,13.J4 True arachnoid cysts are, however, widely accepted to be developmental anomalies in which splitting or duplication of the primitive arachnoid membrane in the early embryonal life leads to intraarachnoid fluid collection.3,Js.18 These lesions may remain small and clinically silent, or enlarge and produce symptoms mainly by virtue of their mass effect and pressure on the surrounding neural structures. The cyst enlargement seems to be the result of secretory activity of the arachnoid cells lining the cyst,19 but other mechanisms such as infiltration across osmotic gradient and unidirectional flow through a ball-valve arrangement have also been considered. 20 The clinical manifestations of arachnoid cysts are variable and often unspecific.14.21.26 The most common presenting symptoms and signs are those of raised intracranial pressure, craniomegaly, and developmental delay.7,lo They are usually seen in cases of large supratentorial cysts, but may also be caused by smaller suprasellar or posterior fossa cysts associated with obstructive hydrocephalus. 21 tory, or parasitic, so that histopathological confirmation of diagnosis is rarely necessary in most of the cases?S, 29 The effectiveness of cystoperitoneal shunts in the treatment of arachnoid cysts was first reported by Geissinger et al. 30 in 1978 and later confirmed by several authors. 4, 5, 23, 25, 31 In two recent studies, primary cystoperitoneal shunting of arachnoid cysts was found more effective and associated with fewer complications than craniotomy and cyst fenestration.s, 27 Ciricillo et al.27 reported that all 20 patients treated initially by cystoperitoneal shunt were improved postoperatively, whereas ten of 15 (67%) patients treated initially by craniotomy and cyst fenestration showed no clinical or radiographic improvement. Lawton et al. 8 found that 91 % of their 11 patients treated initially with cystoperitoneal shunts were improved postoperatively, compared with 69% of the 13 patients treated with cyst fenestration.
Although the shunt malfunction rate ranged between 30% and 45%, revision of the shunt usually resulted in good recovery and serious complications were rare. S, 27 In this series, postoperative reduction of the cyst size was achieved in 93% of the patients, with 87% of them also showing various degrees of clinical improvement. The overall complication rate was 33%, of which 20% were due to shunt malfunction, and 7% due to shunt infection. While these results confirm the experiences of other authors concerning the efficacy and relative safety of cystoperitoneal shunting in the management of arachnoid cysts, they demonstrate some of the shunt problems, which are basically the same as those known from the shunting of hydrocephalus.32 A major drawback of shunting is that a shunt must remain in place throughout the patient's life, which may impose a few limitations on the patient. Nevertheless, considering the lower rate and severity of the postoperative complications, cystoperitoneal shunting should be the primary treatment of arachnoid cysts. Only patients with recurrent shunt failure should be considered for craniotomy and cyst excision.
In recent years, treatment of arachnoid cysts by endoscopic fenestration have been described by various authors. 33 In this series, the author elected, in agreement with other authors,s.27 a more selective approach, with surgical treatment being recommended only for patients with steady progression of neurological symptoms and patients with large space-occupying cysts, whereas asymptomatic cysts and cysts producing only vague symptoms or minor skull deformity were followed clinically and radiologically with CT scan or MR imaging. None of the seven patients in this series who were not operated upon had any clinical progression of symptoms or radiological enlargement of lesion during a mean follow-up period of 27 months. Patients presenting with seizures were treated initially with anticonvulsants, reserving surgery for those with intractable epilepsy.
The goals of treatment are to drain the cyst and to prevent the recollection of fluid, allowing for re-expansion of the compressed neigh boring neural tissue. The optimal treatment method is still a debated subject. Basically, two surgical approaches have been used: I) Craniotomy with cyst excision or marsupialization into the subarachnoid space, basilar cisterns, or ventricles, and 2) cystoperitoneal shunt (and/or ventriculoperitoneal shunt in cases of associated hydrocephalus). The main advantages of the first approach are that it allows for histopathological diagnosis and it can leave the patient shunt-independent.
In this small series, the results of the three cysts treated by craniotomy and fenestration were modest, with only one patient improving after surgery, while the other two became worse due to early postoperative complications.
A review of the literature confirms the high incidence of complication and recurrence after this type of treatment. Stein5 quoted a postoperative mortality rate as high as 20%, while the postoperative complications in two recent publications were 38% and 40%, including aseptic meningitis, subdural hemorrhage, increased neurological deficit, and new epilepsy. S, 27 And between 31 % and 60% of the cysts treated by craniotomy and wall excision recurred, necessitating additional surgical treatment, mostly a shunting procedure. 6, 8, IO Moreover, coexisting hydrocephalus is rarely controlled by craniotomy and cyst excision, and ventriculoperitoneal shunt will be necessary in almost all these cases. 27 3, 1997 Nevertheless, considering the ability of an arachnoid cyst to reconstitute its wall after craniotomy and wide excision, long-term follow-up results shou1d be awaited before a fina1 conclusion regarding the usefu1ness of this technique can be made.
In conclusion, this series of intracrania1 arachnoid cysts shows that these benign deve1opmenta1 1esions usually present in chi1dren with unspecific symptoms of raised intracrania1 pressure and 1ess common1y with foca1 signs suggestive of their location. CT scan and MR imaging are diagnostic in the majority of cases, alleviating the need for histopathologica1 confirmation. Small cysts with minima1 symptoms shou1d be treated conservatively with regu1ar clinical and radiological fol1ow-up examinations at sixmonth to one-year intervals. Large space-occupying cysts and those causing neurological impairment require surgical treatment. At present, cystoperitonea1 shunting is the treatment of first choice. Craniotomy and excision of the cyst should be reserved for those cases with recurrent shunt failure. The role of endoscopic cyst fenestration is still to be determined.
